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a  b  s  t  r  a  c  t

Multiple  osteolytic  lesions  are usually  associated  with  bone  metastasis.  However,  brown  tumor  should
also be included  in the  differential  diagnosis.  Brown  tumor  is  a  rare benign  lesions  in  skeletal  system,
encountered  in  patients  with  uncontrolled  primary  or secondary  hyperparathyroidism.  In  our  case  report,
we present  a  35-year-old  female  with  multifocal  brown  tumor  that  difficultiy  in  differential  diagnosis  of
Accepted 1 January 2021
Available online 18 January 2021

Keywords:
Brown tumor
Primary hyperparathyroidism

metastasis  of  malignant  parathyroid.  Additionally,  the  treatment  and  follow  up  after  parathyroidectomy
are  also  emphasized.
METHODS:  The  SCARE  2020  Guideline  [1].

©  2021  The  Authors.  Published  by  Elsevier  Ltd  on behalf  of IJS  Publishing  Group  Ltd.  This  is  an  open
access  article  under  the  CC  BY-NC-ND  license  (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Bone metastase

1. Introduction and importance

Brown tumor (BT) is a rare bony benign lesion caused by
excess osteoclast activity and hemosiderin deposition as a result
of uncontrolled primary or secondary hyperparathyroidism (HPT).
This tumor-like lesion can be multifocal and located in any part of
the skeleton, but most frequently arises in the jaws, ribs, clavicles,
extremities, and pelvic girdle [2,3]. The tumor has similar character-
istics to bone cancer metastases on scintigraphy, a highly sensitive
screening tool commonly used in oncology [4,5]. The presence of
multiple brown tumors is an extremely rare complication of pri-
mary HPT (PHPT) with the incidence reported recently as 1% [6],
in contrast with the 13% of BT with secondary HPT (SHPT) [7]. We
present a case of a 35-year-old woman with multifocal BTs caused
by PHPT, mimicking bone metastases. She also had early signs of
HPT that were overlooked, leading to a delay in diagnosis. This
report emphasizes the importance of considering PHPT in diagno-
sis of patients with bone symptoms, especially multiple lytic bone
lesions.

2. Case presentation
A 35-year-old woman presented to a local hospital with a six-
month history of persistent iliac bone pain. The pain had increased
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radually and reached VAS 8/10, resulting in her needing assistance
o walk. Her medical history showed that she had received extra-
orporeal shock wave lithotripsy (ESWL) for bilateral kidney stones
wo  years previously and had suffered a left tibia fracture caused
y a minor traffic accident one year previously. She had no abnor-
ality in drug history, family history and psychosocial history. On

hysical examination, a 1 × 2 cm mass was  found at the lower pole
f the left lobe of the thyroid gland.

Neck ultrasound showed a 18 × 23 mm hypoechoic parathy-
oid mass with inner calcification next to the lower pole of the left
hyroid lobe. Screening for primary cancer in other sites and mul-
iple myeloma were negative. Because of parathyroid tumor, the
aboratory test was evaluated.

Laboratory test showed hypercalcemia (total calcium: 3.57
mol/l, normal range: 2.15–2.55 mmol/l) and hypophosphatemia

0.51 mmol/l, normal range: 0.81–1.45 mmol/l). Intact PTH was
497.4 pg/ml (normal range: 15–68.3 pg/ml) and alkaline phos-
hatase (ALP) was 339 IU/l (normal range, 35–104 IU/l). FT3, FT4,
SH, liver function and kidney function tests were within normal
imits.

A pelvic MRI  scan showed multiple osteolytic lesions in the
liac bone and 1/3 upper left femur. There was increased radio-
racer uptake in the skull, pelvis, bilateral femur and tibias with
9mTcMDP skeletal scintigraphy. Abdominal ultrasound identified
mall bilateral kidney stones (Figs. 1–3).

All of these results led us to diagnose the patient with parathy-

oid carcinoma with multiple bone metastases, differentiating
denoma and brown tumor. The patient consented to undergo the
roposed operation. The lower portion of the left lobe of the thy-
oid gland, including the parathyroid gland, was then resected by
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Fig. 1. (A) Whole-body bone scintigraphy: note the increased technetium up

Dr. Quy Xuan Ngo. Pathological results showed parathyroid ade-
noma. A blood test for baseline PTH was performed at the start of

the procedure and the result was 1527 pg/mL. Ten minutes after
removal of the tumor, PTH levels decreased to 424 pg/mL, leading
us to decide to finish the surgery.
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n bitateral cranium, femur and tibia. (B), (C) Brown tumor on the left femur.

Three days after the operation, the patient experienced numb-
ess and tingling sensations in her fingers and toes. Serum calcium

as at 2.06 mmol/l and serum phosphate at 0.81 mmol/l. The

atient was diagnosed as having hungry bone syndrome. Acute
anagement involved calcium gluconate intravenous infusion. Her
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Fig. 2. Neck ultrasound: a 18 × 23 mm hypoechoic mass next to the lower pole of the left thyroid lobe.
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Fig. 3. Pathologic examination suggeste

symptoms gradually stabilized. The patient was discharged on the
fifth day post-operation and prescribed calcium chloride at 1000
mg/day and calcitriol at 1.5 �g/day. The patient has been followed
up for three months. PTH and blood calcium level are normal. The
imaging manifestation shows no progress in the original brown
tumor lesions. The patient has returned to normal life.

3. Clinical discussion

BT represents an extremely rare manifestation of late, uncon-
trolled HPT with an incidence of 1% in the PHPT group [6]. It result
from rapid osteoclastic turnover of bone caused by the abnormal
elevation of PTH. The brown coloration is due to hemosiderin depo-
sition [8]. Although the tumors are solitary in most cases, there are
a few reports of lesions in multiple sites [9].

In patients presenting with multiple lytic lesions of the bone,
the presence of BT should be considered as a differential diagnosis
of metastases of a malignant parathyroid. BT and bone metastases
are observed in the skull, pelvis, ribs and femur. High levels of Ca
and intact PTH in the serum, urolithiasis, and increased radiotracer
uptake foci on skeleton scintigraphy are additional similarities.
Even though a biopsy is considered the gold standard for diagnosis,
it may  be inconclusive in many such cases. Thus, differential diag-
nosis between BT and malignant metastases is very challenging.

The main causes of PHPT are parathyroid adenoma, accounting
for 85%, parathyroid hyperplasia, accounting for 10–15%, and carci-
noma, accounting for 1–5% [10]. Patients with PHPT often present
with symptoms of hypercalcemia, such as bone pain, bone frac-
tures, nephrolithiasis, abdominal groans, psychic moans, and even
extreme complications including cardiac arrhythmia or coma.
In developed countries, PHPT is mostly diagnosed by routine
biochemical screening without clinical signs suggesting the dis-
ease, so the classical manifestations of PHPT are very uncommon
[11]. However, in other countries, especially developing countries,
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arathyroid adenoma (H.E. ×100, ×400).

hese manifestations are still prevalent, and our case is an exam-
le. Although our patient is young, she suffered a left tibia fracture
aused by a minor traffic accident and had undergone bilateral kid-
ey stone several years before she was  diagnosed with PHPT. While
arathyroid hyperplasia typically involves all four glands, adenoma
nd carcinoma usually appear as a solitary mass [10]. In this patient,

 single neck tumor found on physical examination and ultrasound
ndicated a carcinoma with multiple bone metastases rather than

 benign lesion. However, after review of a surgical specimen,
he pathology result was adenoma. This suggests that laboratory
ests, clinical symptoms and ultrasound are unable to distinguish
etween malignant and benign parathyroid gland tumors.

Primary treatment of BT caused by PHPT is resection of
he hyperfunctioning parathyroid gland, which results in a high
ecovery rate and a low complications rate [12]. The common
omplications of parathyroidectomy are principally hematomas,
ecurrent laryngeal nerve injury, and hypocalcemia [13]. Hypocal-
emia poses a significant challenge, leading to increased patient
orbidity and healthcare costs [14]. Three days after the oper-

tion, our patient displayed symptoms that, on investigation,
et  the criteria for hungry bone syndrome. The mechanism of

his phenomenon is sudden withdrawal of PTH in patients with
igh bone turnover due to prolonged HPT causing an imbalance
etween osteoblast-mediated bone formation and osteoclast-
ediated bone resorption. This syndrome can be resolved with

alcium and vitamin D supplements.

. Conclusion

This case report emphasizes that brown tumors are an impor-

ant differential diagnosis in the evaluation of patients presenting
ith multifocal osteolytic bone lesions, although bone metastases

nd multiple myeloma still should be considered first. In addi-
ion, though rare, a high awareness of the classical manifestation
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of PHPT is necessary to avoid a delay in diagnosis, especially in
underdeveloped countries. Serum phosphate, serum calcium, and
PTH level measurements are helpful diagnostic tools and should be
performed routinely in patients with multifocal osteolytic lesions.
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